Targeted and untargeted screening of multi-class antimicrobial drug residues with high resolution mass spectrometry in salt and fresh water ecosystems by Goessens, Tess et al.
   36 
WEDNESDAY, 23 MAY, 2018 
TARGETED AND UNTARGETED SCREENING OF MULTI-CLASS ANTIMICROBIAL 
DRUG RESIDUES WITH HIGH RESOLUTION MASS SPECTROMETRY IN SALT AND 
FRESH WATER ECOSYSTEMS 
T. GOESSENS*1, S. HUYSMAN2, P. GOETHALS3, A. DUMOULIN4, L. VANHAECKE a2 AND           
S. CROUBELSa1 
1Ghent University, Department of Pharmacology, Toxicology and Biochemistry, Laboratory of Pharmacology and Toxicology, 
Faculty of Veterinary Medicine, Merelbeke, Belgium (a shared senior author) 
2Ghent University, Department of Veterinary Public Health and Food Safety, Laboratory of Chemical Analysis, Faculty of 
Veterinary Medicine, Merelbeke, Belgium 
3Ghent University, Department of Applied Ecology and Environmental Biology, Laboratory of Environmental Toxicology and 
Aquatic Ecology, Faculty of Bioscience Engineering, Gent, Belgium 
4Ghent University, Department of Green Chemistry and Technology, Laboratory of Water and Ecotechnology, Faculty of 
Bioscience Engineering, Kortrijk, Belgium 
 
In the last ten years antimicrobial drugs have received special attention due to their 
omnipresence in the environment. These compounds frequently find their way to the 
environment as water pollutants. Moreover, presence of antimicrobial drug residues in 
aquatic ecosystems can alter the growth of microorganisms that are important for the 
conservation of biodiversity. The overall objective of this project is to assess contamination 
of amphibian breeding ponds and the marine environment as part of wildlife conservation. 
In this study a novel multi-residue method for the simultaneous determination of 63 
targeted antimicrobial drugs in salt and fresh water was developed and validated. Therefore 
a suitable extraction method based on solid-phase extraction (Waters Oasis HLB 200 mg, 6 
ml) was designed, assisted by fractional factorial design. A broad polarity range of 
compounds was covered (log Kow from 5 to 12 including major representatives of the 
following classes: trimethoprim, sulfonamides, tetracyclines, aminoglycosides, quinolones, 
macrolides, lincosamides, nitrofurans, polymyxins, penicillins, cefalosporins, pleuromutilins 
and phenicols). All analytes were separated with an ultra-high performance liquid 
chromatograph (UHPLC), using a 1.9 µm Hypersil Gold column (100 mm x 2.1 mm) and 
detected in full-scan by high resolution mass spectrometry (HRMS). Moreover, 
chromatographic and mass spectrometric variables were optimized. The developed UHPLC-
HRMS method was validated thoroughly for evaluating its performance (i.e. LOQ, LOD, 
specificity, selectivity, linearity, trueness and precision). This research is supported by the 
Special Research Fund of Ghent University grant number BOF16-GOA-024.08. *: corresponding 
author: tess.goessens@ugent.be1 
